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We, Pye Limited, a British Company .of 
Radio WoTlvsy St. Andrews Road, Cambridge, 
do hereby declare the invention, for which we 
pray that ^ patent may be granted to us, and 
the method by which it is to be performed, 
to be particuiarly described in and by the 
following statement : — 

The present invaition relates to a proximity 
detector circuit including a capacitance sensi- 
tive device comiected to an electronic circuit 
and causing an alteration m conditions in the 
circuit and hence ±e operation of a relay or 
o±er device or indicating member w5ien the 
capacity at the capacitance sensitive device is 
altered. 

According to the present invention a proxi- 
mity detector comprises a ciystal controlled 
oscillator having a resonant circuit which in- 
cludes a sensing capacitance, means for caiE- 
ing the. resonant frequency of the resonant 
circuit to be below that of the crystal and 
sudi that oscillations occur normally but only 
when tiie difference between the two resonant 
frequencies is less than an amount predeter- 
mined by the dharacteristics of the circuit, the 
sensing capacitance being adapted to increase 
that difference and therefore to stop oscilla- 
tion in the event of an object entering into the 
proximity of the sensing capacitance and) an 
output circuit adapted to detect the oscilla- 
tions when present and produce dierefrom a 
current whtdi operates a relay or the like or 
an indicating device. 

In a more spediic form the invention pro- 
vides a proximity detector circuit compriang 
an osciQating valve having a piezo-electric cry- 
stal connected between the grid and cathode of 
the valve, the anode to grid capacitance of 
said valve providing feedback, and the oscil- 
lator being resistance-capacity coupled to a 
load circuit comprismg a coil and a capaci- 
tance sensitive device. 

Preferably the oscillator comprises a Pierce- 
Miller circuit wherein the crystal operates on 
its fimdamental frequency. The coil is prefer- 
ably provided with an adjustable core and a 
smdl trimmer capadtof may be connected 



across the coil, these adjustments serving to 
enable the circuit to be set up correctly. 

The output from the oscillator may be fed 50 
to a detector circuit, such as a leaky gnd detec- 
tor, halving a relay connected in its output cir- 
cuit, the airangement being sudi that so long 
as tfie drcuit is osdllating the relay is oper- 
ated but when the drcuit ceases to oscillate, 55 
upon alteration of the capadty existing at the 
capadtancc sensitive device, the relay is de- 
energised. 

The invention will now be further descriilxd 
with rdference to the drawing accompanying 60 
the Provisional Specification which illustrates 
a circuit diagram of one embodunent of proxi- 
mity deteaor circuit according to this mven- 
tion. 

Referring to the drawing the triode valve 65 
VI is arranged in a Piercfr-Miller osdllator 
circuit and has a piezo-eleccric crystal X con- 
nected between its grid and cathode. The 
anode-grid capadtance of the valve provides 
the necessary feedback, Hie crystal is required 70 
to operate on its fundamental frequency. A 
grid leak resistor Rl is connected across die 
crystal which in tins type of drcuit operates 
at a frequency at which its reactance is posi- 
tive. The triode osdllator Vl is coupled by 75 
means of the anode load resistor R2 arid capa- 
citor CI to the load drcuit whidi comprises 
a coil LI having an adjustable core, and a 
capadtance sensitive device formed by a guard 
plate G and the connoting cable Aereto. A 80 
small trimmer capacitor C2 is connected across 
the coil Ll which, together with the adjust- 
able core, allows the circuit to be set up cor- 
rectly. 

The osdllations are fed through a furdier 85 
capadtor C3 to the control grid of the pentode 
valve V2 arranged to operate as a leaky grid 
detector and which has the operating coil L2 
of a relay connected in series with its anode. 
The relay is therefore energised so long as 90 
osdllations are present but is de-energised 
when osdllations cease. With such an arrange- 
ment a failure in the drouits ensures safe con- 
ditions. 
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Preferably the circuit is fed from a stabi- 
lised power supply to enable it to be set up 
predsdy and to avoid subsequent power fluc- 
tuations causing any malfuncdoning of ^ de- 
5 vice. 

The circuit arrangement above described is 
extremely sensitive to variations in capacity at 
the guard plate as it takes full advantage of 
the diaractenstics of the oscillator and it has 

10 been found that w!hen properly set up, a capa- 
citance change of 0.5 picofarads at the guard 
plate is sufficient to stop the circuit from oscil- 
lating. This desked result can be achieved by 
timing the resonant circuit to a frequency be- 

15 low Sie oscillator frequency at a point where 
reliable oscillation is just present. The :;on- 
necting cable and the guard plate may have a 
capacity in the region of 50 to 60 picofarads 
and t!he resonant frequency may be of the 

20 order of 3 to 4 Megacycles. Aay slight in- 
creases in the capacity of ilhe guard plate to 
earth or other reference potential will then 
alter the frequency of the resonant circuit suf- 
ficiently to stop the oscillations. Valves VI 

25 and V2 may be located in a common envelope. 
The actual form of capacitance sensitive de- 
vice employed depends upon the type of equip- 
ment with which the proximity detector cir- 
cuit is to be iised. In one form for use with 

30 X-ray apparatus, the guard plate comprises 
a flat plate insulated from the X-ray machine 
and lying immediately under tike path of the 
X-rays. When the X-ray machine is operating, 
a lead shutter is raised under the control of 

35 the relay operated by V2 but any incr^s in 
capacity at the guard plate due for example 
to an operator's fingers coming into its proxi- 
mity causes the shutter to drop and cut off 
the X-ray beam. For use in conjunction with 

40 power presses the capacitance sensitive device 
may conveniently take lie form of a bar or 
ring and wherein lh& circuit is employed for 
detecting the presence of an intruder in a 
building or prohibited area any other suitable 

45 form of capacitance sensitive device may be 
used 

WHAT WE CLAIM IS: — 
1. A proximity detector comprising a crjr- 
stal controlled oscillator having a resonant cir- 
50 cult which includes a sennng capacitance 



means for causing the resonant frequency of 
the resonant circuit to be below that of the 
crystal and such that oscillations occur nor- 
mally but only when the difference between 
the two resonant frequencies is less than an 55 
amount predetermined by the characteristics of 
the circuit, tlie sensing capacitance being ad- 
apted to increase that diff^erence and therefore 
to stop oscillation in the event of an object 
entering into the proximity of the sensing 60 
capacitance and an output circuit adapted to 
detect the oscillations when present and pro- 
duce therefrom a current which operates a re- 
lay or the like or an indicating device. 

2. A proximity detector according to claim 65 
1, in whidi die oscillator circuit comprises a 
Pierce-Miller circuit. 

3. A proximity detector according to claims 
1 or 2, in wJiich Ae oscillator circuit com- 
prises an oscillator valve having a piezo-elec- 70 
trie crystal connected between the ^d and 
cathode of said valve, the anode to grid capa- 
citance of said valve providing feedback, and 

the oscillator being resistance capadqr coupled 
to said resonant circuit ^ 75 

4. A proximity detector according to any 
preceding daim, in which said output circuit 
comprises a valve arranged as a leaky g^id 
detector baving i^ anode connected to a high 
potential source via a rday. 80 

5. A proximity detector according to daim 
3 in which said resonant circuit includes means 
for adjusting its resonant frequency. 

6. A proximity detector according to any 
preceding daim in which said osdUator and 85 
said output drcuit are comiected to a stabi- 
lised power supply. 

7. A proximity detector according to any 
preceding daim m which said relay operates 

to raise a l^d shutter lying in the path of an 90 
X-ray beam, said beam being directed adja- 
cent to a guard plate comprising part of ssM 
sensing capadtance. 

(8. A proximity detector substantially as 
hereinbefore descrrbed with reference to the 95 
drawings accompanying the Provisional Sped- 
fication. 

ERNEST HEY, 
Chartered Patent Agent 
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